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Abstract 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a substrate for packaging IC chip that achieves 
optical communication having excellent connection reliability, and at the same time can contribute to the miniaturization of 
terminal equipment. 

SOLUTION: In the method for manufacturing a substrate for packaging IC chip, a substrate 1 for inserting optic elements 
and a package substrate 21 are manufactured for laminating, and at least following processes (1) to (3) should be 
performed. In an optic element packaging process (1), the optic elements are electrically connected to a conductor circuit 
on the package substrate after optic elements 38 and 39 are packaged onto the surface of the package substrate that is 
exposed from a through hole formed on the substrate for inserting optic elements. In a resin fill layer formation process (2), 
the through hole that is formed on the substrate for inserting optic elements is filled with a resin composition 41, and a 
resin fill layer is formed. In a solder resist layer formation process (3), a solder resist layer 34 is formed on the exposure 
surface of the substrate for inserting optic elements. 
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coo5i] (11) *o*mio-ci*wttt«n 
' *-jwm>p*»ru unwfiweiMii^"*- -tta^ 

[ o o 5 2 ] *fc, *<o*t»4 bxmim&mizm^ 
[0 0 5 3 ] ccd4#. ffiffl-r.su-ifii/trtt* 

AGU-1f«WI*tf6h«. cn65i, JBJiWS'WT 20 
# - Jl> ffiH P<D7Btt3F L T «l »4W "C t> J: C> ■ 
[0 05 4] ±E^T*wWHHP**JiS-r*»^ 

SU-lf#4ffiStt"SC4lcJ:*K —BKct^BWV^T 

oBmnAis—vkM^x* '^-/r*-^«wp**rt 
-rat, ■Prt©t«Bio*«*tt<, iapia^o^fl§«: 

[0 0 5 5 ] i^^^Xiv^^i^Utl/ 

[0 0 5 6 ] (iii) »cec. '<-f T#-;WBHP©I*9S 

^iSJH«i*B<t©lffl{C^%ffi^^*^«^C« 40 
[0 0 5 7 ] ±E» 4 ltli t «OK. WK* JUL U > 

«. TiU*y»0*««^iWPS(^«t»T, JBMWflf 
^Wt«©»IB*-*^-ai» J: 5 CcTS c 4 #r ar 6 
fflc^rtf otii^ so 
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[0 0 5 8 ] *fc, iffiffl-ftffiCD^fflSRma x«\ 
0. l-2 0mn^g$0^o Rmax^20Mm4fi 

#0. 1 i*'m*lltB. l«SBi01tttt*#i6 
ftttl>C4#*5*>6r&S. 1#CC. t^Tf-rf^ 

maxte, 0. l-5/im^S$U^.SIi(tli© 

[0 0 5 9] (iv) #«C, >W7#-JWBIBP*RWfc 
MKWlt, X^v*y>^ ^#^0 

*j**«^-c*flfr4c43wr*4. «c*5 v ara«Jii*6 

< P ±EM«4t;r«. Wk/^tf-JfAfW 
[0060] ±iawBia»f*»o/»s»i*K:iwesntti» 

tt. 0. 6-1. 2 jli m#H* 0 < . y>y«c 
J:0»«SLfci»'&CC«. 0. 1-1. 0Mm*8*L 

*/c, JdE«WWBOttI4Lttt, ixil C 
u, Ni t P, Pd, Co, W*W*tf6ft£. Cti6 

[0 0 6 1] ( v) ±fiaWW9»B±©— »K K 

JJEWiW«B*»^*y--F4br«W>o*t 

[0 0 6 2] COIfirtt, ^W7*-^fflS9P 

KtTffl24ltfcJ;<, —a. ^<D±E*cS*£WT 

1^ ^-fr*-^©«ia*7-/-^K^rflBi4r4c 
4c4^rt4 ft 

[0 0 6 3] (vi) ft?»l/W h*M»L, 

>^Ccfc 0Bft*b. S6iL/ca»flc@K4r*. Xtr^> 

ttr>*-^ATOjiSW**»«, a{b^n^, sit 
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[ 0 0 6 4 ] ±faLfciSIS!s&WH±tcS>-3 * ^ 

h»*»j«o-c »*. ±ia»is«»@-t©^s 

CC«IB* l/fc«. RWS*>o*ll.k<D-» 

[006 5] COi^WfiSttS^CtKJ:?. '<-f 
T*-***T4JlW«««Mi*»«0"*4 4 «>«C. 

tc*»c»rtt. c©JHra#jis*£i*HSJix?iB i m L,*»tf 

B. c©»raffl/l§«^«BXe*«^» <3 i&TC £ 
[006 6 ] JbE (C) ©XS. IP%. **HHC 

fifcgj ^ a - ;u n - f •?> tj - f ^ n - $ «t 9 L- 

[0 067 ] ±i2v;i/#-uy* h/f B. * 'J 

etui, g&njmtt^;* hv-. x#+i/«jfli, 

[0 068] JJBfcli*©VA'*-Ui'* l-fflJ&fSl 

4b"CB. 0f;lB. !-?Sx#ti/W (> 

$)7i7i;i,-h, -/ a 2V-JHHbSt 2Wflttt U 

OOSS© Of) £X 
ft. -£©ttSB 2 5 "CT 1 - 1 0 Pa • s KifflSSJvC 

[0 0 6 9 ] Sfc. ±f2ViU^-uy^HlK«» jftg 
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[0 07 0] #CC. ±E*ffl^O^»aSBBPOfiffli«C 
SB. 6&3?©aittt:&JSKcfcO±f2^^&3tai£ma - 

ffiLtte^ttJ:^. c©«fc5& (A) - (C) ©X® 
£H £ C <!: K <fc 9 ^ ? -i*— ^SS^fi^W 

4. 

[007 1] XIC. ±12 ( a ) - ( c ) Oll^gtff 
iSLtofcWHfAfflSffii, ±ta (A) - (C) ©X 
USTg-CftStOfc-^v*— i'affi4€r3l&3S3R ; F»AfflS 
20 ffi*qrrS^ftJJt£:frl'^&^fr-t£fc&. ±12 

( 1 ) - ( 3 ) ©XS^igt IC?7 ^SsSUBS^tT 

[007 2] ft^iS^HfAffiS^^ yir-ySfii© 

(M^. 6o~2oo°csa) *tsai« i 

~1 OMPaflKWEbTT'UXT^CiiCJ:'). #3* 
30 [0 073] *"T. ±32 ( 1 ) ©Xg. IP*. ±12*^ 

[0 074] C©IS"Cfl*r*#¥*?-4 « 
^.B. PD (7*hf-/*-F) , APD (T/<9>f 

If ) . DFB-LD <a*<HJfi-**#l'-*> . L 
ED (**^-f*-F) g<P % )OKT3 W 3ttf6*i3. 
40 [0 075] ±K«e3PfW)*m4 UTB. mz.ix, S 
i, Ge. InGaAsS?*5^lf6tii. Ctl6©&*> 
T?B. S*iSSK«nS**»6 I n G a A s A^MS 0 
U„ ±l2^fe*^©1^4<!:brB. W^.B. M'J 

>^A. 5t^*j«tt>'y >©ft^B5 (Ga A s P) . 
A. T^S-^AfcitfatSIOtt^ (GaA 1 A 
s) . #'J3A4sJ:Cttlfc$©<t£<BJ (GaAs) . W> 
^•?A. ^y^AfeiOTIt*©^-^ ( I n G a A 
s) . jt/'J-fA. 5tt3R*J«fcO f, ;>©{fc^gJ 

(I nGaAsPliW^nS. Ctl6B. Mft^ 



(9) 
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0. 8 5 /imwCDtg-£KW:Ga A 1 A s ZfeMTZCt 
#"C*. Mdti&E&l- 3)iinf*l, 5 5 (imm©H 
^•{C«. InGaAs^lnGaAsP«ffl«Ci 

* CO 0 7 6 ] ±ffi***f-©R»J WWB. 
SS-i-X hfc&^U -3l»"C, =6^-^ F±<C 

tggu/cM. c©ia^-* h^r^^rrscttcio^ 

C 0 0 7 7 ] ilB^S^-tiia^ f ir-i'g®©^ 20 

0^SK©iait©eE&£* s **t>4 4fcK: < s^tc 
fcWfJttA^-Ci&S. ±E<7-f >^4 Or 

«, se*£*n©;fr?£. wft. -*^» f • > 

[ 0 0 7 8 3 *{C. ±12 ( 2 ) <DJM. ffl*>. ±133^ 30 

n-s. iia^fli^o^Wi c-c«, WAtf, 
M3tJ!g. y x y -^ffifli. *'H5 F«Ml. 

fttflg. BTjStfg^WW Sfc. iiBtSflg^^ 

tctt. ±le«flg^«^«:. P4x(i. ttJSttt-?-. SteSMS 

S^405Ci#tS, Sfc. 5KrP©«&K:J:^-C«it 

[0079] ±fB«sflga^4 tmmtte 
®mfim-£#. ttdmma 4 m smmmm 4 <om-^wm 

[0 080] JM*W«Cl*. itf+i-'BfJJi. 7 * so 
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ommt&mz : cne©&?i<bi4#?jm©&iwba 

J|; ?*s*ls$m, #'Jx-f;w;l/7*>(PE 
S) , #'J*;l<7*> (PSF) , 7 *■=.!✓:/;* A- 
*> (PPS) . iHDJxi^WT-/ F (PPE 
s) . #';7i-;n-f;i' (PPE) . *'Ji-f* 
-f s K (PI) «CD«l?nM£WII :Tf« iHMJIHf©* 
■*t48tBI3?#9 s tf6ftS. Sfc. _LiB&J?'fbf£®J!g4± 

w»^nBtt«flS4©*wa^*^. iter 9 vjimztt 

# L fc^flg^ ±Kft*tt»MB4 ±f B& aJM&Sfflg 4 ©» 
J)g&-£{*£/Bt»-2>c4fc-C£-S. ±fB8fJig*i^4 
L-Ctt. aA^e.^5^flgm^4ffl^€>C4fc-CtS„ 
[0 08 1 ] Sfc. iBWWtf-tLTtt, M*.». T 
A- 5:*". *K{br^5 -'7A??©T;l'5-'?A'fb-&^. 

m, ^'J^A^'J^Mt^l. 7W^7. F 

4LT. 'J>-<f";>{b^*^!&:i.fc© : Srffl<' 1 -2)C4fc 

[0 0 8 2] ±fa^^&^4L/-C(*. Au, A. 

g. Cu. Pd. Ni. Pt. Fe, Zn. Pb. A 

1. Mg, caWtf^s. cne.©mflg«t : f. M 
ism** -en-etimtt-cffl^-cfej:^ 

[008 3] *fc. iia&^o^ii^BB^sti-r, 

ns. -*fc t ±sat4^©t£& (t4-f^o-*B>>aR»<ofi 
$) «. a<t*©iesj:03si^c4*iMsbc^ nm* 

[008 4] ±.tmm&tfi®z?L®Tz?mt b"C«# 

[0 08 5] Sfc. c©ia"C»rtfr5»«0B9lBB. 

•€-©±m 4 4©ra©sia^rsi©aif»fi*©23a* 

#9 0%«±r*5Ct*Mi:l/i.>. ±taSii^9 0 

^^©astc^sp^^-rsc 4*j*s*>6-c* 

4©p 0 i©sa:7?(Si©a<B-ig&*©ffia^ (^) 4«; ± 
ie^sg^«)i^©Sii:^]©AW?fe©^s * 1 , . ±t a 
msttmmzmi&b-aiirttcycoii&zz u totem 



ao) 
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[0 0 8 6 ] 

m&m (%) = ( 1 2 / i . ) x i oo • • • ( i ) 

[ 0 0 8 7 ] *fc. «3 1 mm2>/c9 © 

afKfcRJfcflMBa** 1 9 0 X«±-C* * C £ *>MS L- 

fi3fc©<5j£tt«C&.ft £ ifi h r 2> -5 . 
[00 8 8] ftfc. *Wffl»«:te^-r, g£ 1 mm*fc 

^K, (2) KiOJHBShifl-c**. 

[0 0 89] 

jgflsg (%) = ( I t / I 3 ) x 1 0 0 ■ • • (2) 

c o o 9 o ] nit. ccDjLux-mmi&jmz&Mrz® 

KB. (Wxll ^^^^M^lfefc^©^®© 

[0 09 1 ] S®?L^6.Smb 
fc«JJB»lMll©KaiB«cWJ«HI**b. ^©SBI5: 

[0092] £/c. ifafciss^iSJi^fiSofcm. ii* 

KB, ST. JJE*¥WF#AJB«£±E'<»*-S> 

Afflss £ ±ia^ - v - i?ss i ^aar s * &> - 

[0 0 9 3 ] *fc. ±j$0fcJ:5fc«>o#H>* 



£7#AJIS1E £ i:f <v*- £ ZMM? £ * ;U 
-*-jU£0jSTSC£#-C#-S. &*5. ^A-*--*- 
£flSfi£L/d£«cB. ^^Jl/-*-^rt(Cjf}BI5it*l!t«r^ 
«riC£*s2*bt». *fc. ±ffi3fc¥^f#Affi*« 
£ JilB^ - 9 *■ - VWSL £ ^MiiT £ * )\> - # - ;l> **&S 

[0094] ^(C. ±fS ( 3 ) ©XH. I|J%. ±fS*^ 
!R^#AfflSfi©SWlDtcv;l/^-Ui'^ t-Jl^^fiST 

ft. ^|^]l£^c£«ciD vA^-ui^xl-BSrJfc 
^ ^ffi^!g^£PHi©fc©^ ; &^ | ' :l 2>^<t* 5 " ^ *' 2, • 

[0 095] ^cfc. C©VJl'^-l'^ h JU&SXgCC 
*»1>-CB. ±83 (2) ©Xgf0fiSOfclSBI?£*ll±K: 

^^.^^--y^OSUifflKB. CCXg^T^BirCCgttc 
VJV^-U^^ hil^fiSsn-ci^fcto. cent 

[0096] *fc. ±sav;u^-uy^ hSKti, 

?KBSffli>n**jarr*. cow. ffiffltsv-ftLt 

U - If £ |S]«© fc comifi *> ti -5. . 

[0097] ifc. ±abfci ; 5«:, e©v**-us> 

7, hJMJfitEBB. -ttB ( 1 ) fccfcO' (2 ) ©Xg5:ff 
->ft:^CCtf5£>SB&<. ±ia ( 1) ©X*I. f^t? 

^. ^^-f-niixs^tf 5f*«c*T t. ±ta 
(2)©xs. -r^c*>^. ija^t^s^fiaxs^tT 
"5iWR:tforfcJ:t>. tt*. ±sa d ) fc-fctf (2) © 

Kgs-r4fc*Kjaaufcita7L©ai!B**ttt» *>© t 

$rc. ±ia(2) OHT«l8bfcJ:94*** 

AfflS&£ ' < f f - ^ ^sar s 

SB. &Z)l'-*-J\' 1 6:J&f&l'ft&K-ft*>. 

[0098] iAK. ±fa*H^'>^0^raP©J£S«: 
stHbfc^wass©^®^. ^s^jsor. &mm&M 

-rSc£{C«fc0«r3C£#-C#*. A»WKtt. - 
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tt<E> ©&*-?«. »sji©^— &tcffiiist<,>5.£>6 
. rcttfts. 
/cut. iie^Ba^v^^fflgaptc^Ba^-^ h*5t io 

ffl-'O'T'-^. BGA (Ball Grid Array) m^W^>V 
-5. . C © i *> &— atDIfl^iSS C i K <k 0 I 

c v T-ji^sg^s^-rs c t #-c& s. 

[0100] *^©SS^^ffi«:j: 0SSiS3iT.it I 

v -fm^msmat. mm. ic*? vim^ 
? 79mmm& t ©n*»jBrtr«±-r * c t «c «t 0 *t 

0. JJE I C * v ^©H$?{i. ^-f+iJO-T-Y > 

c 0 1 0 1 ] ft*. ±i$ote*^Bj© ic? 7 ymma 

©SHE <^?1f-tf-F3§0 «C?gi&T-5/c«>©BGAJ3¥ 
E^>7 , t«:IS-Igr0fiSL--C^5^. C©2«g© 

¥Ba'<>.^*H— xarjgjsst* 30 
sr. 7 ^fy^fflv^^ifsxi/. c© 

[0102] 

(mmm 1 ) 

[0103] (a) m&mttnism 

St. fl^S : 3 1 0. YL9 8 3U) 1 0 OfiSSP, S< 
fflCC ^ 7 > iJ v V y > # a - 7" ^ ^ $ ftfc 

1 . BiimT, abM&^ifiaa* 1 5 Mm«T©S 
i 0 2 (T Ff-sr CRS 1101- 

CE) 7 2SaSMJ«fciy f U-<y>^rlI (-yw^atts 

•^u^-;us4) i. smM^^micti). mnm 

STZCtlCj:*). -€-CDttjK*i2 3± 1*CT3 0~6 0 
Pa • s<Pttffi2fetttt£g»KLfc. ggfbWtb 

r. -c 5 ?v-j\>mim mmitmtm. 2 e4mz - 

CN) 6. 5M»*/m.»fc. 50 
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[0104] ( b ) **3R^HfAffl**©*aS 
(D/530. 8tnm©^7Xx^+'>g^|S/ c {3:BT 
(f^vuw* F r yr> ; » »^ft4Jg^ttSf 
1 ©MMfC 1 8 ym©Slr§8#-7 5* - h $ftTl,>-5M 
iB»aHIW«*ffllE»»itfc (HI (a) #M) . * 

r. c©^5gajitg€:Fyjugij?L6. ftis»?«>o*Ma 

^rlSfC tKiO. *©«iB <»a?L©affit*tf) 4C 
zg{*Jf 1 2 £fl5/3cLfc O 1 ( b ) #J&) . 
[0 1 0 53 ( 2 ) -XlC. ig<*JI 1 2 1 
ZKm^L. Siil,fca, NaOH (10g/l) , N 
aCIO, (40e/l) . Na, PO, (6g/l) 
*4tf tiS. (BMBS) t-TSMftte®, teJ: 
V. NaOH(10g/l), NaBH,,(6g/l) 

[0.106] ( 3 ) yicsc. ±ie < a ) cciaiKbfc^fli^E 
»«^iasj l fca. Tfa©7^{c i 0 sasta 2 4 B$n& 
rttc. ^©ustc^jii 2«r^fist/cma?u*3«:^fli 

3t»#10' ©@«:^fiEb/c. ^*-y«rffl^r 
*a7U*J«:»fll3lEW»*W L&^mk. lOOU 2 0 

»©^riat«s-t±fc (si ( c ) #M) . 

[0107] ( 4 ) ±Sfi ( 3 ) ©«iS€rJ*^.fc««<OK- 

h*. #60 o©-^;u riFigfls (.=*m<tmm) 
1*1*** b ?>?-mmicj; *) . «fli3t*# 10' 01 

<DmtttWteJ:VW#% 1 2 ©SSA^fflfciSJ; ^KI 

fc*©^7W®5r?f o/c. C©«fc *>t£— &©9FS^£r 
Slgcffe^Stc-^^-cfc^cctf-o/c. ^l»"C. 1 0 

O-CTlBSfifl. 12 0-CT3» 15 0'C-Cl^ra. 

1 8 o-c-cimmtommn&min^xm^mtBi 0 

(SI (d) #JS0 . 
[0108] ( 5 ) ifciC. ^ft® 1 2 «r0fiSOfcSS© 
jt®4C. S^SS?«0o?®S*JS-rct(Cj:i3^® 1 4 
ZBfiLLtc (HI (e) #M) . ^*J. VfMir4«». 

^@1 4 4^fiXLfet»fflJ©E{C«. *^*>x^XF* 

?i5fiSL-c*j< cttccto. m&oxrmicm&m 1 4 

[0109] (6) ^»J1 1 2 ^ *f*JH 1 4 &&BS.l,tc 

ZfcffLLMk. x»^>^««*flrrcttt:j:»), -e© 

M*-5#JS1 6*s^fi£$nfcX;W-*-^6 i. i^ttll 
88 (EHWf) t*»«S0fc (HI ( f ) #M) . 
[0 1 10] Scfc. F©^fiS«. fffSg 

©Si3tttF^-/7 Y^A€r«"5#W. v^^^iHL 
-C. 10 0mJ/cm ! tSfU 0. 8^Sth'J 
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[01113 ( 7 ) ®&©KHW©j3W3«S#^fiS; 

ji (0^-a-f) *fl5fi£ofc. 

(8) S&K. »fioiti*»tcA-*fflp:«:J:»3*a? : L 
9*iBfiSU X^m+ftASm&tMc (Hx(sr) # 
P.) . 

[0 1 12] B. ^•7->--i'S&©fl E M 
( a ) JBIWMBteiMfilttMl? < JUAOfPSi 

9. teft->i^^*->%tSifn- HOOD 30 

mass, * » ?si*+->iiii (x#* 

i^S2 i 5. *s*^>*{t^x*tt£i 

N - 6 7 3 ) 4 OSfiSB. h 'JT^^Mf^ * 
;W ? ^Wltt ( ? * ^ -iHt*lB^* 120, ^ 

2) 3 0*£§P£x^JUi>yy 3-;U7-fef— h 2 Ofi 

asp. vA"<> h^-7-^2 omm3Mcmftist£ft l H!u& 

(^tf-fettfiSIISftS? ftU>«R-45EPT) 

1 5KfigP<!:2 -7x^-4, 5-M (tFQ^ 

-f 5*V-;H&5*&1. 5SSgB. *»ttfy 

iSm&mZ 3 8 ai m© P E T 7 -f * A_b{C3£*sf£©Jl 3 
#5 0 MmifeJJ:5Ka-A3-$-4ffit.>ti?SL 
td&. 8 0-1 2 0-C-C1 0$HSI*£«S J: 

[01131 ( b ) «iBS?ti|l*t©fl*i 

[0114] ( c ) » *--^S«©^S 
(l)fSO. 8 mm(Z)*7^i#+i/flSfc«B T 
( \ZX -7 V 4 5 ¥ V 'J T V » mWUPbte 

2 1 (DmWZ. 1 8 nm<DP?52 8*i5;^- h StlX^ 
4WffilHa»»l**Hi»l*Ri I'fc <S2 (a) # 

t&tmbtc (02 ( b) #J80 . 
[0 115] (2) TJrat*BK2 4«t&*bfc**2 
l**»6l*U fatLtelt. NaOH (lOi/l) . 

NaCIO, (40s/l) . Na, PO, (6?/ 

teiO*. NaOH (1 0g/l ) . NaBH. (6g/ 

i ) ^tr*iS?R*aBtiS4"<"4a7c«Hi*m>. t» 

sH*III3§2 4©*ffi«CifiMt® (07tH*-3" ) &&&tl>tc. 
[0116] ( 3 ) &«C. JJB ( b ) «Ciaabfc«K^ 

ufc«. TtBco^aw: «t o hh» 2 4 ismm 

*;W-*-;U2 9flte<fct>m«2 l©)t®©«S& 
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»3 0' ©J14J&fiS0fc. BP^. ST. X + 

•c. zoaofcfrrtaiisttfc. ^jc. »{*sh&j&£ . 

fcfctflSJttfcWfcSEWU 10 0-C. 2 0#©^-Cl£*l 
2(c) #fiB) . 

io [ o 1 1 7 ] ( 4 ) ±ie ( 3 ) ©«a*»*.fc»E©>t 

B£. #6 00<D^h5f^8S (H^Sft^ttS) 
l>fc-tA< h y-WSK J: 0 , ^<*IhI8§2 4©a®-£> 
a*-*-*2 9 (Ov > F*ffi«c«fli?£^3 o ' am 

ft:. 3Ct»"C. 100-C-Cim 12 0-C-C3^fH. 1 
5 0W1 B#IH. 1 8 0 "C"C7 ^fa<Djn^&S5:tf o"C 
8}fll7C»**JI3 0 ZBl&Ltc. 
20 [OllSlCOi^KOt. ^A-*-A2 9W» 
HHH#««Kcj|5«S nfc«}fli3t«*t)i 3 0 ©fSJISPfc 
<fc 0'^<*H1SS 2 4 ©31® fc^Jfi-ft ^ . «Bi3E**MB 3 0 

tm#m'&2 4<D'®mtifimtw (0tth*t) ^iri>x 

5t«WJ13 Oi^ta^tM (0^*T) €^-l/X«H(C« 

mhfdmvmm&'&tt (02 (<d . c©n 
k «t 0 . m&i&MMm 3 0 ©^ffii^was 2 4 ©am 

£*i|Bl— ^FMi^cS. 

[0119] ( 5 ) ±&M&Z*M. KffiKBtL/ca. 

ffiKX^U-{t?!»:tflWt. ^(*le]?&2 4©*®i^^ 

0. ^<*0SS2 4©^*®ic|IftM (0^-ii-r) 

Lfc. i 7 ?>^IiU-C, -f ifZ-Ai n 1) e 

ftioaaas. yy3-;uK7SfiSP. ewb^ufAS 

[0120] ( 6 ) ^{C. .tJa ( a ) -CfWl/feJilBI* 

smmmmmmy < fi^s 0 ~ 1 5 o*c*r# 

40 fiU^e. 0. 5MPa-ClSEf7U-Htte 
OWW. ftiflt^ 7 •* ^^12 2 a^Mlfc (02 (e) 
#.ES) . 

[0 12 1] (7) ^AA»2 2a±(C. 

J»S1. 2mm©fia?LA i ^fi£$txfc-7X^^L--C. 
«filO. 4ym©C0 2 WU-lfKt.^-AS 
4. Omm. h*-F, v!Wi||8. Om 

vX^©fia?L©Sl • Omm. li/s^OM 
^;Uf2 2 afC. 0 (imO'WT*- 

jV«BBn2 6^«L. ■mMttflMftMWi 2 2 ilfc (0 
so 3(a) #M) . 
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[0 12 2] (8) J<4T*-)l>mmn2 6Z:l&f&l'tc 
S«£. 6 0 g/l <DM-?^xy&%^ts8 0'C<D&m 

fcio^nsamu mfsm^mmm2 2 ©Office #st 
*-;wB§fiP 2 6 <Dft$m*^i*mmm%mm 2 2<d 

_ [0123] ( 9 ) ±ieMffi^x./cSS4, * 

an 2 2<omm u<<4T*-)\<m&iU2 eo^mm^ 

^^fcy^v^A (PdC 1 2 ) i^t^-^X (S 

[0124] (10) JMc, «TOtt«©*R«llf»«)-p 
g«4S«U JMMfJ»Klin2 2©SM 

6-3. Oym^MKi^otl 3 2 

Z&tiZLtc (i3 <b) MR) . 20 

NiSO* 0 . 0 0 3 m o 1 / 1 

0.20 0 mol/1 
fif®33 0.0 3 0 mol/1 

HCHO 0.050 mol/1 

NaOH 0. 1 0 0 mo 1/1 

a % a -WVisfr 100 mg/1 

^•JxfU>^'J3-;KPEG) 0. 10 */ 1 

3 4*C£)?£^r4 0# 30 
[0 12 5] (1 1) Jfcfc. fcW«H«>o*«3 2OT& 

H v^^^tJfflLt, 100mJ/cm 2 tS36l 4 

o . 8 h v ^ A*a«r*««ffli-r*s c ^ cc j: 

0, &r>t U^* h2 3*W$ftc (S3 (c)#Rg). 
[0126] (12) S«4 5 0 •CCDTKrgfe* 

otjbuiu 2 5 ■c©*r*jjfea % S6cc5£^-cgt^L 

h2 3#fl5riE8Kc fc S8¥SBtf>o#JK3 3ZXmutc (H 
3(d) #AR) . 40 

2 . 2 4 m o 1 / 1 
0.26 mol/1 
ftStfOSO 19.5 ml/1 

■(7hf^^t^>m ti^^ris KGL) 

USSffig 1 A/dm 2 

B5RI 65 ^ 

fflff 2 2 ± 2 Q C 

[0127] ( 1 3) S6>fC, «)oSUyXh2 345 50 



%KOHT*»»*Lfefft. ^<D&o£U^Xh2 3T 

*>*«aLTifflB»*u ±®^<*ias§2 5 owr 

*-/U2 7£#tf) ilfc(i4 (a) #Jg) . 
[0128] (14) :X*C, ±JHH*gIR2 5««^JS 
L/cSfi?:i-^>^S{cSaL, ±@^(*1hI5S2 5 

•T) SrJfc/SL/c, fr:fe\ i^>y«iltit 

[0 12 9] (15)*IC, J/xfU>yj3-J^ 
f;bi-f^ (DMDG) &C6 0M9*<D«flBctt£<fc 
5«t*«StMfc. ^(/7-;l//>1<7-y *fflx#*M»JlS 

flB3tttft^©*l/^- (^TS: 4000) 46. 6 
7SS35, >^1/x*;Hr h>$cj§8?£-t±fc8 011% 

g D a D s:xt'3-nooi) 15. omasB. ^ 
!/-^wt»i mmitmm, : 2 e.4mz-c 

N) 1. 6SSSB. mat* 2ttT 9 V 
(0#{t5ittSL R6 0 4) 4. 5 

sags, pj c < ^ -/ -7- &mtmm, 

f§ a a a« : DPE6A) 1. 5M^:^ ^IBfifflyaJW 
W^raftSi S-65) 0. 7 lMSP^rSSCCi 

•«c»ir jet^HttSli ir ^>77 x y > (HMMt. 

33±K) 2. OSfflSP. ytt%!&ffl£UX<D* tv-ir h 
> <BW{M*tt*> o. 2mSgf, *m 4 Cite J: 
0. ttg^2 5*CT2, OPa • stCltB&LtcVfrlt- 

(mm^§*±SS, DVL-BS) "C6 0 r pm (m i n 
- 1 ) CDiS^Jn-^-No. 4\ 6rpm (min* 1 ) 
<Di©<£teD-£-N o. 3 6C<fcote. &*>\ y^y-U 

[0130] (16) JJMW*H»2 5»*»« 

u 7 0-cr2 0^ra> 7 o - cr3 0^<£3y*rf£*s 

fc(B4 (b) #53) o Sfc^-C. BBPSO^f-^iS 
lB3n/cJ155 mm<D7* h^^v;l^b^ h 
MaOi3 4 aOCS*?"l±r 1 0 0 Om J /cm 2 (D 
Mirg^l, DMTG-MtSMlb, SO 3 1 

*»jsSl/c *ur, S6*c, 80 a criB#r B i, 100 
*cri^, i 2 o'cri B#r^. i 5 o'er 3%fffl<D3k 

©■3 4a*HtS^ BBP3 l*Wr*VJUy-U^ 
^ h®3 4«fc/$l/fc (134 (c) #Bg) o 

[0 13 1] ( 1 7) VJVy-u*/^ hB3 4 4 

^fiSLfcS«4. M-7W(2. 3X10-' mo 

1/ i ) , Xffiy>M^ h y (2. 8 x l 0" 1 m 
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o 1/1) . fx>Sth , ; , )A (1- 6X10" 1 m 

o i/i ) z-£tsvH = 4. svmmm-vr^&iz 

StK^O^OaSLT. 81P3 1C-SBCCJ5S5 ym© 
x»,*-;Uai>-,f Jf£ff;fi£Lfc. 3 •£©S}££'>T 

>ft^* >; -f a ( 7 . 6 x i o - 3 m o i / 1 ) . mt 

T>*-^A (1. 9X10" ' mo 1/1) . 
WL1- b V ( 1 . 2X10' 1 mol/D, -XM'J 
>m± h'J>)A(l. 7xl0"mol/l) *Stf 
$g®5?£sb o 8 0 •CcD^ffr 7 . 5 #IS««L. 
r. ^-^^^^#^±5^. IW-SO. 03ym©£«>-? 
tSSrJBfiKU ^vtr-V>WSLtLtc (14 (d) # 

[0 1 3 2 ] C. 1 Cf 7 7'HS«MOffi8 _ 

( 1 ) S*- h^C s fcSaJl7-U'^4tT<-^ ± 

(a) #M) . BH^. W#©tMt£*>-tt*tT-»fc«. 1 
5 0*C*-C#?SU. $6«C5MP aCEETJ-C^U^-r* 
C itcj; 9 A^Sffii '< » 4r - ^ WR4 *«* 

O^frttfc. 

[0133] ( 2 ) ##***MJB*®cJB)«t' 

JR^3 8*J«fcC«63eJR : 3 ! -3 8*. S*S3 8afcJ:^ 
3feSP3 9 a*5^n-e*T.±*«cSBT'SJ:^«:^-^ h 
Zm^-CVWmitc. St^^3 8 <tL/-C«. I 

[0 13 4] (3) &%M*3 

3 9 cdh@ <bma?L 9 «fc o sai o fc'< ? - ^ssoa 

ffi©&o*JB3 6 <t*?-f vyKiOftKl/ 
fc (05 (b)#fi§). CC-C. 7^t40iLm 

[0135] ( 4 ) ^^T^fAfflS^K^iSL 
fcgiKl 9 rtfc. xiH* J^JJB**tr«ttt«W»*aiW 

Sfebfc. JD*WBI*ff«.». ^fl§5t«@4 ltO 

fc (05 (c) #JR) . fe*J. aMSft8M4 1». *© 
±ffl iTffl i©Pa1©i^S0 . 85ii m*©SB^"rS]©S 
jfi^g 3%"C&3. 

[0136] ( 5 ) -XK. y-ySffiOffK© 

(is) ojM-cmmotcvji^-^^^ bmj&^ntm 

S&MCC&ffiU 7 0'C-C2 0^, 7 0*CT?3 0#DB 
4aZBf£Ltc (06 (a) #M) . ft**. CC-C. ft 
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S5mm©"7* h7^>4VJ^-l/^ h ifflJl£g3©! 
5 4 atC^SSti-C 1 0 0 0m J /cm 2 OfMtg 

DMTG*«-C3HIWffiSU HP5 1 
fc. -?-br. 3e>(C. 8 0 "Cr 1 BSBL 100'C-Cl^F . 

Tel. i 2 o "cn b$p5. i 5 o °c-c 3 ^ra©^fr-c-eti 

-enJMSl^S^foTVJl'^-Uy^ hffifiS^©J15 4 

aifMtStf. gaps i**rsv-rt/*'-L'^ h«5 
4&J&Sbfc (06 (b) #ffg) . C©X*f£ 
(&2.fcl£tCtt. #¥*^Affl**aMKttV*y-uy 
10 XhJ15 4tf. ^»4r-S?«R«K»V*y-uy^ h 

@3 4*j-e-n^n^sn-ci^c«>:i&-2.. 

[0137] (6) iKK. V/l'df-US'* bB5 4*?g 
$UfcS«£. mt-?** (2. 3X1,0- ' mo 1 
/ 1 ) . 'Xffi'; b'JfA (2. 8X10" 1 mo 

l/l ) . *x>IS:J- (1. 6X10" ' mo 

1/1) £^t?pH=4. 5©iHS-v dr;l/St>oi*?£ 

jc2 ofl-nnaaiL-c. gap 5 i ©-auc*s 5 nmo- 

v-7-Jl/if)-9#JS5 5=&?fcfi!ELfc. 3<=>(C, -e©SS=&-> 
TXfc£# <7. 6xl0- a mol/l).* 

20 ^kT^-'fA (1. 9X10- 'mol/D. >i 
>BJ^- h'J^A (1. 2X10" ' mol/D . <XS 
V h V'JA ( 1 . 7X10"'mol/l) 

tsmmm&& -> # wc 8 0 -c©^r 7 . 5 ^siiis o 

X. i? ^rjH*o#®5 5±(C. J?S0. 0 3iim©i 

[0138] <7) 5Ktc. VJl/#-U3/* H13 
-r-5>paP3i. fciy, y;i-f-uyxH5 4«:0)S 
Ufc53P5 ltC^ffl-^-* b (Sn/Ag = 96. 5/ 
3. 5) tflWU 250W97B-«CtKi!) 
30 7'J y7>y7'ffl*Ba^>^5 7*J<tD f BGAffl*Ba^ 
>^ 5 8 £»J£ L/. 1 ^^Sffi^rff fc (0 6 

( c ) #JB) . 

[0139] CC^SCL-CW^tlfc !Cf ^^Kffl 

sstco^r . 7 y » ^ 9 -7m£i<<c£ <o ic???* 
mmv. seK. s^3g^©s*a5cc^-r5.aa«c* 

40 "C#fc. 

[0 140] 

^g|ffi£«©iJi£:frffi~c«. ®^ftatt(csns*i 

[01] (a)-(c)tt. *^OlC?»^B 
so igi£^WK:m-r8C^»iffi0"C*5. 
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(02 ] ( a) ^ ( e ) 1tX x &9£*n<D I Cr? y^k&m 


* 9 




1 0 , 






1 z 




[S3] (a) (d) tt. ;£^ 0 JJO I yym&m 


1 4 






1 6 






2 2 




, tS4 ] ( a) - ( d ) i 7 vfmm 


2 3 




- 3H8©«i§#&tC:bW 7-5r- i>S1R*fMS-r SIS 


2 5 






2 7 




[05] (a) - (c) «. *#£3(30 I C * ? 


10 3 2 


ry ft? * 4£» AX* f "_"f 




3 3 




*. 


3 4 , 


5 4 yi^-l/y/s NB 


[06] (a) - <c) «. C^-;7"*^ffl 


3 6 
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3 9 
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7 ay b<~<-isCD$t& 

(51) Int. CT. 7 aS0E# F I (##) 

H 0 1 L 33/00 HOIS 5/022 

HOIS 5/022 H 0 1 L 31/02 B 

F £ — ) 5E346 AA12 AA15 AA17 AA22 AA32 

AA41 M43 AA51 CC04 CC08 

EE41 EE43 FF45 HH22 
5F041 CA02 DAQ7 DA20 DA43 DA83 

1X84 EE01 FF14 
5F073 FA06 FA27 FA28 FA29 FA30 
5F088 BA16 EA06 EA09 3A06 JA10 

3A14 JA20 
5F089 AA01 AC17 BC25 EA01 EA04 

EA06 
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